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MAGNETOS. 


The common types of magnetos—On Army trucks and American 
training planes four types of magnetos have been evolved that may 
be called “ common types.” Every motor mechanic should take such 


pride in his motor knowledge that he has a practical working idea ~ 


of each of these types. We consider these magnetos to be the Dixie, 
Berling, Eisemann, and Bosch, with a relative importance in the 
order in which they are named. Each one of these magnetos is char- 
acteristically different from the other, and it should be the student’s 
first duty to assure himself that he can tell each quickly at sight. 
These differences being more of a mechanical nature than electrical, 
the magnetos are easily distinguished. 

The first classification of magnetos; two and four spark types.— 
It is a customary fact that the four-cylinder motor has, as magneto 
equipment, a two-spark magneto; the eight-cylinder a fone pale 
magneto. Whether an isolated magneto is one or the other is very 
easily told. The following simple rule will properly indicate: 

(a) Place the magneto in such a position on the bench that the 
drive shaft is handy to rotate. 

(6) Turn the drive shaft steadily and slowly, noting that there 
are several points to each revolution where a slight resistance is felt. 

(¢) If there are two resistance points to the novolinior , the mag- 
neto is the two-spark type. 

(@) If there are four resistance points. to the revolution, the mag- 
neto is the four-spark type. 

Determining two and four spark types SS irequentie when the 
magneto is in good shape or condition, the armature may be turned 
slowly enough to note how many high-tension sparks are delivered 
to the high tension distributor per revolution, and thus classify the 
magneto. The details of this process will be mentioned under “ Test- 
ing magnetos.” 

(Sulitdort and Bosch two and four spark magnetos.—With the eXx- 
ception of the Dixie, the common types of magnetos belong to the 
two-spark class, though some older Bosch patterns are of che four- 
spark type. The Dixie is built either four or two spark, depending 
upon the nature of its intended service. 
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8 MAGNETOS FOR GASOLINE ENGINES. 


Lhe special construction of Dixie magnetos—The construction 
of the Dixie is such a departure from the usual magnetos that in 
many of the following notes it requires special treatment. Reference 
will frequently be noted, as: “ Not found on the Dixie,” etc. In a 
limited way, this is also true of the old Bosch S. E. V. type. 

Dividing the magneto into group assemblies —The magneto natu- 
rally divides itself into the following group assemblies: 

(a) The main body section. 

(6) The armature section. 

(¢) The breaker box section (the interrupter box section). 

(ad) The high-tension distributor section. 

Lhe nomenclature of the main body section—The table of names 
given below are the common “short terms” by which the parts are 
better known. Magneto catalogues differ greatly as to the nomen- 
clature of parts, probably for the reason that distinctive terms are 
applied according to the method the firm may employ in stocking 
the parts. In teaching the terms, it is therefore best to keep magneto 
catalogues well into the background to avoid confusion, using only 
the disassembled magneto for exhibiting the parts under discussion. 
Later when the student knows the shop terms well, he should be 
able to make up sample orders of parts from the catalogues. 

Symbols used in naming parts—In naming the parts of the mag- 
neto, the important parts are classified as follows: Insulating ma- 
terials, abbreviated ins. m.; magnetic materials, abbreviated mag. m.; 
nonmagnetic materials (diamagnetic), abbreviated nonmag. m. As 
far as possible the actual composition of the part is given. 

Frame and magnet section — 

(a) 1 set permanent magnets: Hardened steel; mag. m.; 
usually two. 
(6) 1 set pole shows: Malleable iron; ag. m. Sometimes 
laminated. (‘The pole shoes are rotating members on the Dixie.) 
(c) 1 base plate: Die cast metal, aluminum or brass; non- 
mag.m. (Integral with the body housing on Eisemann and Ber- 
~_ Jding:) 
(d) 1 body housing: Die cast metal or brass; nonmag. m. 
(Characteristic of the Eisemann and Berling.) 
(e) 1 drive end plate: A housing for drive end bearing; non- 
mag. m. 3 : 
(f) 1 breaker end plate: A housing for breaker end bearing; 
“nonmag. m. 
(g) 1 magnet strap; nonmag. m. , 
(A) 1 armature dust cover: Nonmag. m. (Integral with body 
housing on Eisemann and Berling.) 
(2) Metal covering sheet metal; nonmag. m. (Characteristic 
of the Dixie.) 
(7) 1 patent leather covering; ins. m. when dry. 
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The nomenclature of the armature section.— 

(a) 1 drive end shaft: Steel; usually with fapered end to re- 
ceive coupling. 

(0) 1 drive end shaft nut: Castle hex. Steel; cae) $ inch, 
16 thread. 

(c) 1 drive end shaft key: Woodruff pattern, steel: 

(d) 1 drive end bearing: Steel, annular ball type. 

(e) 1 drive end shaft anchor ile Brass, 2 disk anchoring 
the drive shaft to the armature:core metal. Nonmag.m. (Not 
present on the Dixie in disk form but in the form of a central 
cylinder of metal binding the rotating pole shoes in place.) 

(f) 1 collector ring: A brass ring carefully insulated by a 
spool-like form of insulating material. (Not present on the 
Dixie.) 

(g) 1 armature core: A core built up usually of malleable 
iron ends and laminated center section of black rusted malleable — 
iron sheets; mag. m. (Stationary on the Dixie; the rotating 
members consisting of pole shoes only.) 

(kh) 1 primary winding: Comparatively few turns (about 40 
feet) of insulated copper wire, 22 to 28 gauge. 

(1) 1 secondary winding: A very ees number of turns 
(about 4,500 feet) of fine enameled copper wire insulated be- 
tween layers with very thin oiled paper. 

(j) 1 Condenser: Brass contacts, mica dialectric and metal 
sheets of tin foil. 

(%) 1 breaker end bearings: Similar to (d). 

(Z) 1 breaker end disk: Similar to (¢). 

(m) 1 breaker end shaft: Steel and hollow. (Dixie shaft not 
hollow.) 

(n) 1 distributor drive pinion: Steel or brass. 


Nore.—lItems (g), (2), (¢), and (7) upon the Dixie are sta- 
tionary, being associated with the armature assembly. 


The nomenclature of the breaker bow section (Dare OnCanes bow 
excepted) — 
(a) 1 breaker primary screw: Steel, a long slender hex. hd. 
screw. 
- (b) 1 breaker assembly disk: Brass or die cast metal. 
(c) 1 breaker housing: Steel, brass, or die cast metal. 
(d) 1 breaker housing bushing: Brass. (Not always present.) 
(e) 2cam blocks: Steel; may be integral with the housing (¢). 
(f) 1 insulated contact block: Brass or die cast metal. 
(g) 1 breaker arm: Steel or brass. 
(h) 2 platinum contact rivets: Platinum alloy; frequently 
spoken of as the “points.” 
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Lhe nomenclature of the breaker box section (Diaie breaker bow 
excepted) —Continued. 

(2) 1 breaker arm spring: Steel clock spring type, often 
laminated. (This spring on the Berling carries 1 platinum 
rivet. ) | 

(7) 1 breaker ground brush: Hard carbon. (Not always ap- 
pearing as a mounting in (0b) of this section. May be mounted 
in the base plate 81, (¢) and bear against the breaker end anchor 
disk, 32, (Z).) 

(4) 1 breaker box control lever: Steel; for controlling ad- 
vance and retard of breaker box. 

(4) 1 breaker box cover: Ins. m. except primary contacts. 

(7) 1 breaker box cover spring: Steel. 

(x) 1 ground wire binding post: Carried on cover of breaker 
box on the Eisemann and Berling. Carried on housing (c) of 
the Bosch, insulated from housing. 

Nomenclature of the Dixie breaker box.— 


(a) 1 breaker base: Die cast metal. 

(0) 1 breaker box control lever: Die cast metal; integral with 
sometimes a duplicate on each side. 

(c) 1 cam: Hardened steel; either 1 or 2 rises. 

(dq) 1 insulated contact block: Brass, carries terminal for 
primary wire end and platinum contact screw. 

(e) 1 breaker arm: Steel with fiber contact block. 

(7) 1 breaker arm spring: Steel clock spring type. 

(7) 2 platinum contact rivets: Platinum alloy, one carried in 

| end of breaker arm and the other mounted in end of 
contact screw. 

(1) 1 breaker box cover: Pressed steel. 

(2) 1 ground wire binding post: Carried in insulated contact 
block and projecting through breaker box cover, the 
cover being fitted with fiber bushing to prevent 
contact. 


Lhe nomenclature of the high tension distributor.-— 

(a) 1 distributor block with segments: Ins. m. segments 
brass. 

(0) 1 distributor rotor: Ins.m. May be in form of arm. 

(¢c) 1 distributor pencil: Ins.m. About a conductor through 
center. 

(dz) 1 distributor rotor brush: Soft carbon if large, hard if 
small. 

(e) 1 distributor pencil brush: Brass or carbon. 

(7) 1 collector brush: Carbon. (Not present on the Dixie.) 
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The nomenclature of the high tension distributor—Continued. 
(g) 1 safety gap: Brass electrodes or porcelain cup with 
: brass electrodes. 
(A) 1 distributor cover: Ins.m. Usually carries the termina] 
sockets. 
(2) 1 distributor gear: Brass. 
(7) 1 set distributor gear shaft bearings: Ball bearing type. 


Norr.—The above lists do not include the simpler parts, such as 
small screws, nuts, keys, oilers, ete. 


HOW TO INSPECT A MAGNETO. 


Testing the magnets —Weak magnets cause hard starting of the 
motor in that the propeller must be whipped faster to obtain the 
magneto speed required for an igniting spark. No ignition expert 
requires any apparatus for testing the magnets, nor needs the re- 
moval of the magnets from the magneto itself. He becomes so apt in 
“ feeling out” the torque of the armature, 1. e., the twist required to 
turn the armature over by hand, that he can tell reasonably well weak 
magnets from strong magnets. In order to learn the “feeling out 
process ”’ it is best to remove the breaker box with its central assembly 
unit, set the magneto up on the bench with its drive coupling toward 
you, and slowly turn over the armature by hand, noting the drag of 
the magnetic force on the malleable iron core of the armature. Com- 
pare the drag with that of one which is known to have “strongly ” 
magnetized magnets. Once the extent of the drag is learned it is 
not easily forgotten. | 

Magnets can be measured in strength by their ability to lift certain 
weights, but this process of testing is entirely unnecessary for field 
practice, especially in view of other tests that will be enumerated 
below for the magneto in general. 

Checking for crossed magnets.—*‘ Crossed magnets” is a term ap- 
plied when the magnets are mounted on the magneto pole shoes in- 
correctly, especially if unlike poles are mounted upon the same pole 
shoe. All N poles should be on one side and all S poles on the other. 
The “ feeling-out process” described above will immediately evolve 
a case of crossed magnets. 

Examining main armature bearings The rotating armature of the 
average magneto, or the rotating pole members of the Dixie, clear 
the pole shoes or fieldpieces by but a few thousandths of an inch. 
The alignment of the armature must of necessity be very accurate. 
This alignment depends upon the two armature shaft bearings, and 
the bearing alignment upon the accuracy in setting the magneto end 
plates. Drawing the end plate screws evenly tight and checking the 
bearings for play is what has to be done. The armature must not 
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strike in revolving. The drive end bearing should receive special 


attention, as it is the one that receives the brunt of the stress of the 


driving coupling when the magneto is set to the motor carelessly 
out of line. ! 

Inspection of collector rng.—By removing the collector-brush 
holder, the collector ring may be seen and inspected by slowly revolv- 
ing the armature shaft. This ring must be bright and clean with no 
burned spots upon it. The insulating composition, which usually 
looks like dark hard rubber, must be clean and free of oul, and must 
be carefully inspected for the faintest trace of a crack. Its ability 
to properly insulate may be tested as follows: Take a piece of un- 
insulated wire, ground it to the magneto conveniently and bend the 
free end down into the cavity of the collector ring to within five- 
sixteenths of an inch of the ring itself. Have the magneto fully 
assembled and rotate it sharply by hand. A spark should hop to wire 
end at each current-producing period of the magneto and not run or 
jump elsewhere over the collector ring. | 

Steps to be taken in inspection of breaker bow.—The following 
steps are given in the order in which the inspection is to be made: 

(a) If the magneto is mounted to a motor capable of operation, 
first make the motor safe by disconnecting all spark-plug cables. 

(6) Disconnect ground wire from breaker box cover and examine 
it to cockpit switch and return for any fray in the insulation. 

(c) Remove breaker box cover. Examine inside of cover and in- 
side of breaker box for any cuttings or deposits. If cuttings are 
present determine from where they came. 

(dq) Test breaker end bearing of armature shaft for play. 

(¢) Test primary contact screw to sce if it is secure in end of 
armature shaft. 

(7) Snap breaker arm two or three times, thereby checking its 
freedom of motion and the spring tension on it. 

(7) Examine critically the condition of the platinum contact 
points and see that they align correctly, are clean and spaced the 
prescribed distance. Check the breaking distance for each cam rise. 

(A) With oil-moistened finger, wipe the cam rises. | 

(2) Have some one else operate the motor slowly while you watch 
the operation of the breaker box. 

(7) See that the breaker-box housing has not excessive play in its 
mounting to the end plate of the magneto. Qil this bearing sur- 
face slightly. 7 | 

(4) Place cover to breaker box and see that holding spring bears 
down on it firmly. 

(2) Attach advance and retard rod and check same for full move- 
ment of breaker box. 
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(m) Attach ground wire and see if there is sufficient slack for 

the advance and retard of breaker box, yet not enough for the wire 
to chafe against or reach any moving part. 
Checking the high tension distributor——This foreword in con- 
nection with the high tension distributor is “clean.” So easy is it 
to lose part of the high-tension current that even if an insulating 
surface be dry, current loss will occur by reason of dust or the slight- 
est trace of foreign matter on the surface. The first part of the 
checking process, therefore, is to see that all distributor parts are 
clean. The segments must be free of any dark streak between them 
due to the action of the distributor brush. A little pumice and a 
pencil eraser may be used to polish off brush streaks. 

The distributor brush must bear with reasonable firmness on the 
face of the distributor; not too slightly, for fear that it might ride 
off the face for an instant at high speed; not too heavily, for fear 
that it'might wear the brush off too fast, creating much free carbon 
dust. The gap distributor as used in the Berling has no brush and 
the current arcs from the rotor to the segment electrodes. The gap 
should be very small and the distributor kept clean and the points 
watched to guard against their being badly burnt. 

To check the distributor, for shorting, by a simple process proceed 
as follows: Plug into each spark plug cable socket a wire leading to 
the magneto ground, but include between the sockets and the 
grounded end a five-sixteenths inch air gap. That is, an air gap 
for each wire, which will represent a spark plug gap, but in reality 
will be seven to eight times such a gap. Operate the magneto stead- 
ily, watch for an exact cadence of spark across each gap; there should 
be no exhibition of sparking upon the distributor. It is well to 
darken the room or pick out a dark corner for the experiment. 

The safety gap.—like the high tension distributor the safety gap 
must be inspected for absolute cleanliness. Any dust or dirt mark- 
ings on the porcelain must be ordered cleaned. 

As a final test—Any well set up magneto should “ shoot” a spark 
across its safety gap when given a quick twist by hand of the driving 
end in the correct driving direction. The tendency for the spark to 
shoot across the safety gap should be noted in preference to its short- 
ing anywhere else, such as the distributor, windings, collector ring, 
etc. ee | 

The magneto mounting —lf the magneto is mounted to the motor, 
cheék the accuracy of the mounting.’ See that the alhgnment with the 
coupling is correct. This mounting may be readily checked in a 
superficial manner by loosening the holding strap or bolts slightly, 
turning the motor over slowly and noting any tendency of the mag- 
neto to displace itself on the mounting pad. ‘Thin shims may be 
used to perfect the alignment if found necessary. 
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_ Lor the airplane motor-— 


Place seven drops of oil in oiler at drive end of armature 
every five flying hours and two drops in the breaker end bearing. 

Keep all parts as clean as possible. 

Clean distributor prior to each flight. 

Inspect breaker box every five fiying hours. 

Check security of wire fastenings in terminals prior to each 
flight. 

Check to see that wiring can not be flopped around by strong 
currents of air and come in contact with moving parts. 

Moisten the palm of one hand with a drop of oil and with a 
finger of the other rub the tract of the distributor brush if it 
“squeals,” by what little oil can be picked up with the finger out 
of the palm. 

See that the ground wire is not frayed or in danger of making 
contact. 

See that the magneto is firmly mounted and left properly coy- 
ered if cover is provided. | 

Wipe off the safety gap porcelain every 5 flying hours. 

Wipe off the collector ring every ten flying hours. 


A list of dowts on the magneto— 


Don’t over oil the drive end bearing. Oil will get on the col- 
lector ring if you do. 

Don’t over oil the breaker end bearing. Oil will flood the 
breaker box if you do. 

Den’t oil any carbon brush. 

Don’t let wiring become oily. Ifa cable passes an oily spot, 
shellac it, tape it, and shellac the tape. : 

Don’t slight any part of an inspection because you are feeling 
indisposed and wish to assume it is all right. 

Don’t use a pair of pliers for any purpose on the magneto. 

Don’t use a platinum file for anything other than the plati- 
num contact points. Keep this file clean. 

Don’t attempt to use platinum rivets that have been filed down 
a noticeable amount. 

Don’t oil a fiber bushed breaker arm. The oil will swell the 
bushing. 

Don’t assemble parts that have been cleaned with gasoline 
until they are thoroughly dry. Then oil the bearing contacts 
of them with an oil wet toothpick. ’ 

Don’t allow a distributor brush to operate out of time and 
burn the distributor either side of the inlaid segments, 
~ Don’t poke at the windings with a screwdriver, pencil, or 
other sharp instrument. | 
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A list of don’ts on the magneto—Continued. 

Don’t loosen or remove the screws of the end plates of a 
magneto unless absolutely necessary. 

Don’t attempt the repair of any part; replace it or replace the 
magneto. 

Don’t forget a drop or two of oil once in a great while on 
the distributor shaft bearings. 

Don’t stop oiling the magneto entirely because some one 
flooded the breaker box with oil. 

Don’t wash down the outside of a magneto with gasoline in 
quantities to flow grease, dirt, and gasoline inside. 
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